Wind power is more efficient and affordable than it has ever been which has helped drive its popularity. It is important to understand that greater use of nation's abundant wind resources for electric power generation will help stabilize energy costs, enhance energy security, and improve our environment. Also, wind energy has been of prime importance as wind turbines can be used as stand-alone applications, or they can be connected to a utility power grid or 
INTRODUCTION
Innovation in the design and manufacturing of wind power generation components continues to be critical to achieving our national renewable energy goals. To ensure the effective and greater use of wind energy, the technology must continue to evolve, building on earlier successes to further improve reliability of next-generation wind technologies, increase capacity factors, and reduce costs. While a previous focus on the industry was increasing the total nameplate capacity of wind turbines, the focus has shifted to the capacity factor of the turbine, which helps keeps energy cost low by providing the most possible power. Improved capacity factors and reduced cost of energy has enabled to go into more and more locations where the wind is lower. Development of longer, lighter rotor blades, taller towers, more reliable drive trains, and performance-optimizing control systems are the need of the hour.
Wind energy has been long time option for production of power which is one among the non conventional source of energy. This is so because, the wind comes from atmospheric changes, i.e. changes in temperature and pressure, thereby making the air move around the surface of the earth, all of which triggered by the sun. Humans have put these energy sources into use to achieve various purposes. In the early ages of its use, people constructed wind mills to generate energy meant for grinding grains. They also constructed mechanical wind pumps to pump large amounts of water into the cultivated fields.
Wind turbine captures the wind to produce energy using a simple setup consisting of a rotor which spins due to wind and the movement of the blades spinning is converted into power by the generator. Therefore, it is a non-polluting renewable resource of energy that creates power without using fossil fuels, without producing greenhouse effect or radioactive or toxic waste. Wind energy is non-conventional and renewable, clean energy. Power is generated when air passes through the turbine blades whose mechanical output is converted into electrical energy with the help of a generator. The airflow at the blades is not the same as the air flow far away from the turbine. The very nature of the way in which energy is extracted from the air causes air to be deflected by the turbine. In the convectional turbine, the efficiency of the turbine is minimum compared to this turbine set-up since in this set-up the turbine has two rotors with blades to absorb the total velocity of the air. Also, in the convectional type only the 50% of the air velocity is absorbed, which can be termed as the useful velocity of air that is converted into electric power, including taking into consideration the conversion loss.
WORKING PRINCIPLE
Wind is simply defined as moving air. When the earth heats up from the sun rays it releases wind, this is a balanced reaction to cool the earth. The sun's heat is felt more on dry land than on the sea. The air has the tendency to expand and it reaches maximum high altitudes due to which cool air drops down and moves as the wind. Wind energy is generated by converting kinetic energy through friction process into useful forms such as mechanical energy and electricity.
In conventional wind turbines, there is a loss of 50% of air flow which triggered an attempt to maximize the utilization of the air flow such that the velocity of air that by-pass the first wind rotor is further absorbed by the second wind rotor attached at the back of the first wind rotor so that, the amount of air that bypasses it, is being considerably reduced. The outputs of these two rotors are coupled thereby reducing the conversion losses also since the output of the two turbines is combined mechanical losses would also be reduced.
WIND SPEED CALCULATION
The wind resource at a particular location is characterized by two measures, first one is wind speed and the second is wind direction. Using these two measures, the feasibility of installing a wind turbine can be determined. The average wind speed should be above 5m/s (18km per hour) so that, the installation of wind turbine is worthwhile. Ideal locations are generally away from the built-up areas like farms or on the coast. This is because, the more the buildings the less wind for the turbines. Setting up of wind turbine incurs huge capital, but it can be done in a very cost effective way of generating power. The denser the air, the more energy received by the turbine. Air density varies with elevation and temperature. Air is less dense at higher elevations than at sea level, and warm air is less dense than cold air. The turbines will produce more power at lower elevations and in locations with cooler average temperatures.
The amount of energy in the wind varies with the cube of the wind speed, for example, if the wind speed doubles;
there is eight times more energy in the wind. Small changes in wind speed have a large impact on the amount of power available in the wind.
Approximate Velocity of wind stream after passing through the wind turbine. 
DESIGN OF BLADE
In wind turbine blades, blades could be very thin at the end, and there's also a little twist to it, so maintaining fluid dynamic contact on the blade across of range of wind velocities and different angles of attack and different yaw is a complex fluid mechanics problem, The blades are affected by two different forces: torque, which turns the blades and creates energy, and thrust, which pushes against the turbine. Dealing with thrust can be difficult when designing blades.
The blade is curved at the tip, which, unlike the vast majority of blades in use, is designed to take maximum advantage of all wind speeds, including slower wind speeds. For the experiment, the blades are made of PVC pipes. Since the entire setup is small, obviously its size must be increased for practical application as poorly sized rotors result in an increase in cost than the revenue generated by the increased capacity factor. Increasing the size of the turbine rotors creates new challenges for manufacturers because, once the rotor size is designed as large as desired, the next thing is to get the blade efficiencies, increased which means study of fluid dynamic efficiency across a range of wind speeds."
DIFFERENTIAL SET-UP
The outputs of the two rotors are combined by using the concept of differential in internal combustion engines.
The working principal of the differential is explained below.
Figure 7: Cut Sectional View of Differential
Power from the engine is transmitted to ring gear through the pinion. The ring gear is connected to spider gear, which is at the heart of the differential. The spider gear is capable of two kinds of rotation first one is on the ring gear (rotation) and second on its own axis (spin). It is meshed with two side gears. When travelling straight, the spider gears do not spin on its axis, but rotates along with the ring gear as it meshes with the side gears it makes both the side gears rotate at the same speed. When the vehicle takes a turn on the right side the distance covered by the left tire is more. During this situation the peripheral velocities at the left side is the sum of rotational and spin velocities but on the right side it is the difference between the two. Therefore, the left wheel travels a larger distance than the right wheel. Similarly, when the vehicle has to take a left turn, the spider gear rotates in the opposite direction. During this situation, the peripheral velocities at the right side is the sum of rotational and spin velocities but on the left side it is the difference between the two. Therefore the right wheel travels a larger distance than the left wheel.
The same concept is used in combining the outputs of the two blades, the only difference being in the attaching the differential set-up to the rotor output. The side gears will be attached to the output of the blades and these side gears will mesh with the spider gear, which is attached to the ring gear. From the ring gear the rotation is transmitted to the turbine through the pinion gear. The ring gear size would be generally bigger as compared to the original set-up of the differential since this will increase the speed of rotation as the pinion size is smaller. The placement of the spider gear must be carefully worked, as the stress levels at the joints will be more. With the differential set-up for combining the output of the two rotors, there are issues or questions that need to be addressed. Firstly, when one is rotating at greater speed than the other, the differential will try to maintain the same speed by spinning and rotating action of the blade that has greater speed. This ultimately reduces the conversion rate of the high speed blade. The solution to this problem is increasing the contact area of the second rotor set-up for the bypassed air such that, the speed difference between the two rotor setups is minimized. This was tested and it was found that both the set-up had almost the same speed. In such a case, the torque that is transmitted to the turbine would be double. For the conversion rate to be improved, the size of the ring gear can be increased so that, the pinion which is coupled to the shaft of the turbine rotates at greater speed and the number of revolutions per revolution of the ring gear is high. Gearbox reliability is something which needs to be focused on.
CONCLUSIONS
It is seen that in conventional wind turbines, there is a loss of 50% of air flow and with this set-up the amount of air that bypasses it is considerably reduced. The rotors are placed just behind the other and the outputs of these two rotors set-up are coupled, thereby reducing the conversion losses and mechanical losses. Thus, there is an increase in the conversion rate of air flow into useful power. Also, space requirements, installation costs and maintenance costs are considerably reduced.
SCOPE
The scope of this work for practical use includes optimization on
• Distance between front and rear rotors.
• Dimensions calculation in blade design for same speed for front rotor for rear end.
• Design of differential for this set-up.
• Stronger materials for column for preventing twisting action due to motion of two rotors.
• Materials for blades based on strength, weight, load carrying capacity.
